Introduction
Couples rarely undergo a karyotype evaluation prior to either natural conception or receiving assisted reproductive technology (ART) if there is no history of abnormal pregnancy or other indicative signs. However, many chromosomal anomalies are not clinically obvious and do not preclude fertility nor do they cause miscarriage. Carriers may then conceive and produce a genetically abnormal child, and the defect is not detected until after birth.
Case report

Patient history
A 29-year-old woman was in a first marriage to a 35-year-old healthy man. Her left fallopian tube had been resected because of an ectopic pregnancy two years before the case described here. After one year of attempting to conceive but without success, this couple underwent routine physical and genital examinations including determination of serum sex hormones, diagnostic curettage, and a semen analysis. No clinically significant abnormalities were found in either individual.
Subsequently, the woman underwent ovulation monitoring but still failed to conceive after three months. She was then treated with a gonadotropin-releasing hormone (GnRH) agonist long downregulation protocol to harvest 8 oocytes for in vitro fertilization. These oocytes could not be fertilized using conventional in vitro fertilization. Intracytoplasmic sperm injection (ICSI) was then performed 6 h later, and 4 oocytes were fertilized and underwent cleavage division. Two embryos were transferred on the third day, and the other 2 embryos were discarded for an appearance of poor quality.
The woman had a normal pregnancy, and delivered a baby boy by cesarean section at 38 weeks of gestation. The baby's birth weight and length were 2.3 kg and 49 cm, respectively. He was fed with difficulty and had severe vomiting from birth to now. At 18 months old, the boy was just 66 cm tall, weighed 4.5 kg, and could not speak any words. He suffered from severe growth and mental retardation. He had frontal bossing, macrocrania, hypertelorism, and a broad depressed nasal bridge. He experienced hypotonia and could not sit.
During the same year the woman had another ectopic pregnancy and underwent resection of her right fallopian tube. She has been waiting for donor eggs.
Materials and methods
Metaphase chromosome preparation
The GTG-banded (G-bands produced with trypsin and Giemsa) karyotypes of the mother, father, child and the Capsule A chromosomal defect der (7) t (7;12)(7q36;12q24) in a boy with birth defect who conceived after ICSI, inheritated from his mother-a carrier with balanced reciprocal translocation, t (7;12) (7q36;12q24). We should emphasize the importance of chromosome testing before ART.
mother's sister were developed at a 450-band resolution. Thirty GTG-banded metaphases were analyzed for each sample.
Metaphase chromosomes of the mother and the baby were obtained from peripheral blood lymphocyte cultures and harvested using standard cytogenetic protocols [5] according to the manufacturer's instructions. The slides with good metaphase spreads were used for fluorescent in situ hybridization (FISH) analysis.
FISH procedure FISH was carried out using the Vysis FISH Probe Kit (Abbott, USA) in accordance with the manufacturer's instructions. Whole chromosome paint (WCP) probes for chromosome 7 (WCP7, orange) and chromosome 12 (WCP12, green), CEP12 probe (green), and ToTelVysion subtle#7 mix probes (7qter orange, 7pter green) were used.
The slides were treated in 2× standard saline citrate (SSC) at 37°C, dehydrated in a graded ethanol series (70 %, 85 %, and 100 %), denatured for 2 min in 70 % formamide, and air-dried. The denatured probe mix was then applied to the slides (10 mL; sealed under a glass coverslip) and allowed to hybridize for 8 h at 37°C in a moist chamber. After hybridization, the slides were washed in 2× SSC/nonyl phenoxypolyethoxylethanol (NP-40) at 72°C for 2 min, washed in 2× SSC at room temperature for 2 min, and then air-dried. The slides were counterstained with 4′,6-diamidino-2-phenylindole (DAPI; Sigma). Ten metaphase cells of each sample were analyzed using an Olympus BX51 fluorescence microscope.
Results
The baby boy's karyotype was 46,XY,-7 + der(7)t(7;12) (7q36;12q24) (Fig.1) , while the mother had a balanced reciprocal translocation, 46,XX,1qh+,t(7;12)(7q36;12q24) (Fig. 2) .
FISH analyses using orange WCP7 and green WCP12 probes revealed a translocation between chromosomes 7 and 12 in both the baby boy and his mother, but the orange chromosome segment 7q36→qter was too small to be observed on the green chromosome 12. Further analyses using the green CEP12 probe and ToTelVysion subtle#7 mix probes (7qter orange, 7pter green) confirmed the reciprocal translocation in the mother (Fig. 3) .
The karyotypes of the husband and the woman's sister were normal.
Discussion
Many children with a chromosomal abnormality have birth defects. In the present case, a boy who was conceived after ICSI was born with severe mental and physical handicaps, and was found to have an unusual chromosomal defect (46,XY,-7+der [7] Deficiencies in several genes on 12q24 are associated with growth and mental retardation. These genes include insulin-like growth factor 1 (IGF1) and short-chain acylCoA dehydrogenase (SCAD) [3] . Tein et al. [11] reported that children with a mutation of the SCAD gene shared common clinical features, namely, hypotonia, developmental delay, speech delay, myopathy, lethargy, and feeding difficulties. Other studies [1, 12] also reported cases of partial trisomy 12q24→qter with these clinical features. The baby boy in our study was afflicted with all the above clinical features. His mother had been checked regularly during gestation, but no abnormalities were found in the pregnancy. Genetic testing in utero was not performed, and therefore the abnormality of this baby was not detected prenatally.
Unlike the reported facial features of monosomy 7q (7q36→qter) [2, 4] , the special facial appearance of this boy more closely resembled babies with partial trisomy 7q syndrome [9, 13] . These babies present with delays in development, feeding difficulty after birth, mental retardation, serious hypotonus, and unusual faces with frontal bossing, macrocrania, widely-set eyes, low nasal features, and low set ears. We suspect that our case presented unusual clinical features due to the combined partial monosomy 7q36-qter and partial trisomy 12q24-qter. Given that this chromosomal defect was transmitted by his mother, and was not due to the ART procedure, the importance of chromosome testing before pregnancy should be emphasized.
The mother in this case had had two ectopic pregnancies after natural conception. It is not known whether her chromosomal abnormality 1qh + ,t(7; 12)(q36; q24) is associated with an increased risk of ectopic pregnancy. This infertile couple underwent in vitro fertilization and embryo transfer. Theoretically, a preimplantation genetic diagnosis could have been made if the mother was known to be a translocation carrier. In such cases, a polar body biopsy can reveal genetic anomalies as an alternative to blastomere biopsy [8] . Fig. 3 In the mother karyotype, green CEP12 probe and TotelVysion subtle#7 mix probes (7qter orange, 7pter green) identified this reciprocal translocation However, with only 2 viable embryos produced in this case after ICSI, the pregnancy rate would not have been high and the couple would have had to abandon the procedure to avoid conceiving an abnormal child.
One of the more frequently encountered structural chromosomal abnormalities in people is the balanced reciprocal translocation. These chromosomal anomalies can be inherited from a parent (maternal or paternal) or may occur de novo during the formation of gametes or the cleavage of zygotes [6, 7] . Since they involve an even exchange of genetic material with nothing extra or missing, such chromosomal rearrangements do not cause serious problems (including phenotype and intelligence) for the carriers, until they attempt to have children. In the present case 18 types of gametes were possible from this mother, only one of which would have normal chromosomes, and in another the karyotype would be identical to the mother's. All the others would carry the unbalanced form of the translocation that is associated with spontaneous abortion [10, 14] , stillbirth, or an abnormal child. Carriers of a balanced reciprocal translocation have high rates of adverse pregnancy outcomes or decreased fertility. It is therefore not surprising that the boy in our case had birth defects. To prevent such cases as these would require that every infertile couple undergo chromosomal analysis. Screening karyotypes, however, would certainly increase the expense and time of ART treatment, and it should be noted that in many cases, false negatives and false positives are possible due to the limitations of the available technologies. Determining whether prospective parents are carriers is very important. It is worth pondering whether every infertile couple seeking ART treatment should be tested to determine whether they are carriers of abnormalities. At the very least, the importance of chromosomal tests and the limitations of technologies should be explained to every infertile couple, so that they can weigh the cost-effectiveness of chromosomal analysis.
